Pulmonary artery agenesis is one of several diagnostic possibilities which may present with similar chest roentgenographic features, including unilateral pulmonary hypoperfusion and nonvisualization of a pulmonary artery. We have applied ventilation and perfusion scintiphotography as an aid in differentiating agenesis from the other conditions with which it may be confused.
physical examination, and chest roentgenogram have suggested the diagnosis, but more sophisticated procedures requiring hospitalization were necessary in establishing the diagnosis. These included bronchospirometry, bronchography, cardiac catheterization, and pulmonary and aortic angiography. Recently, however, simple, noninvasive radioisotopic technics have become available for defining the distribution of pulmonary blood flow and ventilation.5' 6 Such technics can be applied safely on an outpatient basis. Therefore, if the isotopic methods can serve as a guide to the selection of subsequent procedures, they offer a valuable adjunct to the initial diagnostic evaluation of a patient with suspected pulmonary artery agenesis.
CLUCK, MOSER cases.4 7 , Furthermore, this entity should be differentiated froim other congenital or acquired abnormalities for which there is individualized treatment. This paper reviews four cases in which a diagnosis of pulmonary artery agenesis was considered. In each case, pulmonary perfusion scintiphotography (using '"liodine-labelled albumin macroaggregates) and pulmonary ventilation scintiphotography (using '3""xenon gas) were performed. In each instance, combined ventilation-perfusion studies provided valuable differential diagnostic information. This approaclh has not been applied previously, save one case in which perfusion studies were reported.9
Methods Subjects
All patients xvere referredl becatuse of abnormal roentgenograms obtainied elsewhere. Referral diagnoses were multiple bu-t did not incluide the possibility of pulmonary aitery agenesis. When possible, the patienits wer-e admitted to the hospital for evaltuation. Two space at the anterior axillary line. The Physical examination disclosed a well-devel- Figure 3 Pulmonary angiogram, posteroanterior view in case 1. oped, middle-aged male with normal vital signs.
His right hemithorax appeared smaller than the left, and breath sounds throughout the right lung field were somewhat diminished. The point of maximal cardiac impulse was inside the left midclavicular line. Findings on the remainder of the physical examination were within normal limits. The chest roentgenogram showed a decrease in volume of the right lung with mediastinal shift to that side. The left pulmonary artery was large, and vascular shadows to the left lung were increased. No right pulmonary artery cullld be seen, and vascularity to that lung was diminished ( fig. 5 ). Spirometric studies and complete blood gas studies were within normal limits. Bronchography disclosed no abnormality other than bronchi of decreased caliber in the right lung. During right heart catheterization there was a slight rise in pulmonary artery pressure with exercise. A pulmonary angiogram disclosed one large pulmonary artery smoothly curving to the left with no evidence of a right pulmonary artery ( fig. 6 ).
The patient was seen again in August 1968 at which time lung perfusion scintiphotography showed no evidence of blood flow to the right lung ( fig. 2) 
Results

Historical and Physical Features
All patients were referred for pulmonary evaluation because of an abnormal chest roentgenogram taken in the course of a medical evaluation. Effort dyspnea was presCirculation, Volume XLI, ent in only one and none had a history of hemoptysis, recurrent pulmonary infections, 2hest pain, or episodes of acute dyspnea.
Patients T.A. and J.R. showed asymmetrical hemithoraces, with the smaller hemithorax on the side of the pulmonary artery agenesis. Patient J.R. had a slight scoliosis to the side of the agenesis. Patient M.D. had readily palpable tracheal shift to the side of the agenesis. All patients had diminished breath sounds over the lung with the agenesis. No cardiac abnormality was evident on physical examination other than the displacement of the mediastinum, and there were no significant extrathoracic physical findings.
Laboratory Studies
The chest roentgenographic features of these four subjects were similar to those described in previously reported cases of Figure 5 Posteroanterior 4 ). Table 1 shows the percentages of radioactivity recorded from the lung with pulmonary artery agenesis in each patient during perfusion and ventilation scintiphotography. These data were obtained using the split crystal feature of the scintillation camera by aligning the crystal center with the patient's vertebral column. While perfusion scintiphotographs disclosed no radioactivity on the agenetic side, the quantitative counts disclosed a small, variable amount of activity. This activity represents a technical artifact due to mediastinal shift toward the agenetic side, allowing radionucleides in the normally perfused lung to be counted on the agenetic side. In addition, "<scatter" from the perfused lung impinges upon the crystal area monitoring the nonperfused lung.6 These effects of shift and scatter were particularly marked in patient J.R. who had scoliosis and in whom 17% of total radioactivity appeared to come from the nonperfused lung. The 133xenon ventilation studies in the four subjects showed that radioactivity in the lung Circulation, Volume XLI, May 1970 raphy. Our experience indicates that pulmonary ventilation and perfusion scintiphotography are of such high value and low risk that they should be added to the initial diagnostic evaluation in patients with possible pulmonary artery agenesis. This procedure, by disclosing that one lung has absent perfusion with preservation of homogeneous ventilation, sharply limits the diagnostia possibilities.
Total unilateral absence of lung perfusion may occur in a substantial number of congenital and acquired conditions (table 2) . However, when ventilation scintiphotography discloses that this lung is homogeneously ventilated, the diagnostic list narrows to three primary vascular abnormalities: pulmonary artery agenesis, severe pulmonary artery branch stenosis, and acquired occlusion of a main pulmonary artery (table 3) .
Many of the entities in table 2 can be eliminated on the basis of history, and physical and roentgenographic features. In the few that cannot be eliminated unequivocally on these grounds, the results of combined perfusion-ventilation scintiphotography should lead to their discard. Total absence of Table 2 Scintiphotographic Differential Diagnosis of Uni- Chronic thrombotic occlusion of a main pulmonary artery is a rare event and most cases have had an acute episode suggesting, at least retrospectively, sudden occlusion." A history of acute onset of cardiorespiratory symptoms is absent in agenesis. The affected lung is of normal size in thrombotic occlusion unless it has been the site of infarction. In the latter case, bronchography should disclose the regional nature of the lung volume decrement. Angiography usually will display a branch which ends abruptly rather than the characteristic pattern in agenesis; namely, total absence of one branch with a smooth wall in the remaining pulmonary artery in the region from which that branch usually originates.
Bronchogenic carcinoma has resulted in total unilateral pulmonary artery occlusion in some instances. ' namely, objective evidence of cardiorespiratory compromise. Therefore, in those rare instances in which differentiation among the three entities is impossible and cardiorespiratory compromise exists, surgical intervention may be required with alternate attack plans formulated, depending upon which of the three abnormalities is encountered.
